LSS ) MypMaHCKMW rocyaapCTBEHHbIVN TEXHUYECKMN YHUBEPCUTET

MOAYJIb 3.PASPABOTKA A
IKCNNYATALIUA MOPCKHUX
MECTOPOXXAEHUM.



CTpyKTypa Moayn4

1. CTragmmn pa3paboTku 1 OCBOEHUS MOPCKUX
HedTera3oBbIX MECTOPOXAEHUMN.

2. Bmnpabl Mopckoro 6ypeHus

3. Knaccndukaumsa TeEXHUYECKUX CpeacTB

ans 6ypenus n nobblum HedTU U ral3a Ha
Lwenbage.

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



Craaun pa3paboTkKMh U OCBOEHUSA MOPCKUX

HedTerasoBbiX MECTOPOXKAEHWUN.

MOpCKOoe BypeHne NOCTOSAHHO
TexHoornm bypeHns Ha pT o e¥p e focTor
cywwe Mano3ddeKTUBHbI Ha ‘I PeOyeET pasp
BOZE NPUMEHEeHNs] COBPEMEHHbIX
MEeTOA0B U CrnocoboB.

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET




CpenHss rnybuHa CroumMocTtb 1 M
CKBAa)XUH 6ypeHus, TbiC. AONN.

PavoOHbI

ApKTn4yeckue ocTpoBa

1700 5,2
KaHagbl
ATnaHTHyecknn wenbd 4500 10
KaHagbl
BepuHroeso mope (CLLA) 2120 12,5
CeBepHbIV CKITOH ANSICKU 2800 3,4
Hopsexckoe Mope 3260 6,1
CKBaXXMHbI Ha cyLue 5160 1,08

MypMaHCKWIA roCyAapCTBEHHbIA TEXHUYECKUIA YHUBEPCUTET



B 3aBMCUMMOCTU OT Lenu bypeHue AenmTcs Ha:

« Hernybokoe — He npesBbiwaeT 500 M OT YpOBHS
NHa MopSs;

« rnybokoBoaHoe — Huxe 500 M.

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



Cneuunpunyeckme akKTopbl MOPCKOro
6ypeHus

/ |

€CTECTBEHHbIE TEXHUYECKUNE TEXHOJIOIMMYECKHNE

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET




EcTecTBeHHble haKTOpbI:
FOPHO-reosiorn4yeckmne ycioBusA

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



TexHun4yeckne dakTopbl

= Tun 6ypoBOro OCHOBaHUS;
= Cnocob crabmnusaumm (CTaTM4ecKnn NN AMHAMUYECKNI)

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



TexHonorn4yeckne akTopbl

= TUM CKBaXMHbl (MHXXEHEPHO-reonornyeckasi, 3SKCryaTauMOoHHas,
Pa3BeoYHas, CTPYKTYPHO-KapTUPOBOYHas);

= Crnocob bypeHus (BpallaTesibHbIN, rMAPOMEXAHNYECKUN,
KOMOWHNPOBaHHbBIN)

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



XapaktTepucTtuka npobnem 6ypeHnsa Ha Mmope

« Jpend n Kkauka noasmxHou 6ypoBon
YCTaHOBKM

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



= HEYCTOMYMBOCTb pPbIXJIbIX MOpPOA pa3pe3oB
MOpPCKOro pAHa B MecTe ©OypeHus, ux
CUbHass 06BOAHEHHOCTb

YcTbe CKBaXUHbI
Ha NOBEpPXHOCTMU

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



« OCTOMUYMBOCTb- CNOCOBHOCTL MNaByyero
cpeAcTBa NPOTUBOCTOSATb BHELUHUM cunam,
BbI3bIBAOLWMM ero KpeH nnn gnpoepeHT

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET
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MypMaHcKu



O6opyaoBaHue A MOpcKoro bypeHus

« Mopckoe bypeHune CKBaXXWH
OCYLLECTBNSIETCA C MaByyYnx OypoBbIX
CpeACTB, PacnosioXeHHbIX Ha NMOBEPXHOCTU
BO/b!.

Ha aHe Mops yCTaHaBIMBAOTCA KOMMJIEKCh!
CNeumanbHoOro  MoOABOAHONO  YCTbEBOIO
obopyaoBaHus. OHM MeHbLLe
noABepraloTcs MNOBPEXAEHUSAM AaXe Mpu
CMELLEHMN nNnaBy4ven nnaTdopmbl.

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKMIA YHUBEPCUTET



ITogsonuu it
NYYOK LLTAHT OB

Tugpaenuyecxue
Koneueroit AKAMYIATOPEL
NpPEBEHTOP
Paspemuoe
COEAHHEHHE
CpesHolt
NPEBEHTOP
TInameunerit
IpPEBEHTOP

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



Bce Buabl yCTbEBOro NoaBoAHOIO
obopyanoBaHUS COOTBETCTBYIOT TpeboBaHUAM,
KOTOpble NpeabsaBAsioTCa K JAHHOMY
obopyanoBaHuIO:

= MPOYHbIE;
= BnbpocTtonkme;

= BblAEPXXUBAKOLWME CU/TIbHOE BHELLHEE
NAB/IEHUE;

= TEPMETUYHbIE;
= YNpaB/isieMble AUCTaHLMOHHO.

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKMIA YHUBEPCUTET



KRISTIANSUND MOLDE

NYHAMNA PROCESS PLANT

ORMEN LANGE
120 km

ANTIFREEZE AND
CONTROL LINES

& 30" MULTIPHASE
IMPORT LINES

STOREGGA SLIDE
35° INCLINATION

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET




O6cny)xuBaroulee obopyaosaHue

[pexae YeM MopcKas CKBaXkKnHa byaeT npobypeHa, npoBoasTcs
npeaBapuTenbHble paboTbl N0 06CYXXMBAHMIO YCTAHOBKW M1aBYyumX
cpencTs ans éypeHus.

Ob6cnyxuBatolee obopyaoBaHne No3BONSET BbIMNONHUTb P
cnenyowmx 3ajav:

= [I0CTaBKa K MecTy pa3paboTku onopHbIX 6/10KOB U MIaBCPEACTB;

= 0becneyeHne paboTbl CTaLMOHAPHbBIX NNATPOPM NMYTEM AOCTABKM
HeobXoANMbIX MaTepuanoB N MHCTPYMEHTOB;

= YCTQHOBKa TpybornpoBOAOB HA MOPCKOM [HE;

= OYUYMCTKA aKBaTOpPMM pa3paboTKu OT 3arpsi3HEHUS] BO BpeMS
nposeaeHns 6ypunbHbIX paborT;

= NpenoTBpalleHne aBapumn 1 noXapoB Ha MecTe pa3paboTku
MECTOPOXAEHWN,

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKMIA YHUBEPCUTET



= MOpCKMe cyaa C YHKUMEN CHabXeHus
pa3paboToK, MerLwme No HeobxoaMMoCTH
fieaoBoe rnogkpenneHue:

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



= CyJa C KpaHOBbIM 060opyaoBaHMeM A4
BbIMOSTHEHMS PA3rPy304HO-NOrPy304HbIX
paborT:

MypMaHCKWIA roCyAapCTBEHHbIA TEXHUYECKUIA YHUBEPCUTET



= OyKCupbl, TpyboyKnaaoUHble "
TPaHCNOPTHbIE BapXu:

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET




MypMaHCKWIA roCyAapCTBEHHbIA TEXHUYECKUIA YHUBEPCUTET




= KOMIMJIEKCbI MO OHNCTKE dKBATOPUMN.
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MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET




= MaccaXkmpckume cyaa NS nepeBo3Ku
obcnyxxuearoLwero nepcoHana, a  TaKxe
3BaKyaLWKX B C/lydae OnacHbIX CUTYALMNA:

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



= MOpCKasi aBumaumst Ansg  obcnyXmBaHuUS
06bEeKTOB:

MypMaHCKWIA roCyAapCTBEHHbIA TEXHUYECKUIA YHUBEPCUTET
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MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



[InaMeTp CKBa>XWHbl B 3aBUCUMOCTU OT
CTPYKTYpbl nopoab! (pbixnblie/TBEpAbIE)
HaxoamuTCsa B Auana3oHe (max/min):

= A1 pbixnbix nopoa — 0,325/0,146;
« Ang TBépabix — 0, 131/0,059;

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



TexHOJIOrMuYeckum peXxxmm paboTbl CKBaXUH

[loa YyCTaHOBNEHHbIM TEXHOJIOFMYECKMM PEeXMUMOM CKBaXXMH
cnegyeT NoHMMaTb COBOKYMHOCTb OCHOBHbIX MapaMeTpoB ee paboThl,
obecneuymBatoLLMX MOSYyYEHME MPEAYCMOTPEHHBLIX TEXHONOrMYECKUM
NPOEKTHbIM [AOKYMEHTOM Ha [AaHHbIM nepuon oTbopoB HedTy,
XUAKOCTM M ra3a W cobniogeHne  ycnoBuMM  HaAEXHOCTU

3KCnyaTauuu,

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



OCHOBHble TEXHOIOrMYECKNe napameTpbl
CKBaXXUHBbI:

= MJ1aCTOBOE, YCTbeBOE, 3aO0NHOE AaBNEHUS;

= AeOUT  CKBaXXWHbl, Ob6BOAHEHHOCTb U
ra3oBblM PaKTOP;

= TUMOPA3Mepbl YCTAHOBJ/IEHHOIO
obopynoBaHus;

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKMIA YHUBEPCUTET
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“& Hydraulic actuator

for directional drilling

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



Wellhead
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fyodustion Casng

Coment -

Pl P

Rig Vlosor = 7%

36" @ 5,321°

28" @ 6,217

22" W T937°

18" @ 8,969°

10" @ 11,505

12 5/8% @ 13.145°

11 7/8% o 15103

9 TIE" 17,168

Ui/ G Bsaring Lone

Cahwy Shoe —

Rosarvair Procsuro
=11 D00 P

FU T T ap 10 360"
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while Gritling o» 18,3640°)
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Knaccndukaumsa TeEXHUYECKNX CpeacTB ansa bypeHus

n 0obbluM HepTN K rasa Ha wenbde

= Mopckaa nnasydyaa 6ypoBasa ycraHoBka (I1BY) -
CyaHO, criocobHoe npou3BoanTb bypoBble paboTbl n/mnu
OCYLLEeCTBNATb A06bl4Yy pecypcoB, HAaXOASALNXCH NMoA AHOM

MOpS.

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



4
B 3aBUCMMOCTU OT KOHCTpyKUumn NBY nogpasaenaioTcs Ha:

camonoabemHas NbY (CMNbBY) - bY, noaHMMmaemas B
paboyeM COCTOSISHUM HaA MOBEPXHOCTbID MOPSl Ha
KOJTOHHAX, ONMMPalLLIMXCHA Ha MPYHT:
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MypMaHCKWIA roCyAapCTBEHHbIA TEXHUYECKUIA YHUBEPCUTET



nonynorpy)KHaﬂ NnbYy (NMMNBY) - bY co
CTabunmnsnpyowmmMmm KONOHHAMMU:

Byposas nnowaaka
OcHoBHas nany6a

5 ~ e ?
— Nl
e \i‘ nacarerbHas
S Lunonka

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



norpy»Has NbY - bY co CTabunmsupyowmmm
KOSIOHHaMKM, onupatowascsd B paboyeM COCTOSSHMM Ha
FPYHT:

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



1, 2 — Morpy»xHble 6ypoBble yctaHOBKU (BY), rnybuHbl oo 450 m;
3 - CamonoabemHasn BY (CINBY), rny6uHbl 450-900 m;

4 — NMonynorpyxHas bY (MMNBY) c ocHoBaHueM TLP, rny6uHbl 150-1050 m;

5 — NNBY c ocHoBaHueM SPAR, rnybuHbl 600-3000 M;
6 — MNBY c sakopHoOM cucrteMoi, rny6uHbl 450-1800 m; 7 - MMNBY c HaTsHKkHbIMK cBA3AMU TLP, rny6uHbl 450-2100 m; 8 -
CyaHo FPSO (nnaByuas cucreMma HecpTenobbium, XxpaHeHus u Bbirpysku); 9 — NMNoasoaHoe NBO , rny6uHbl Ao 2100 M.

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



BypoBas yCTaHOBKa

TEXHUYECKUH M

ITax

OCHaweHne oneparop

naboparopun
KpaH : xoQoBas
XpaHunuue

MHXeHepPHRIe

nomMeuweHns

MHXEeHepHble
naboparopun P ABKXUTENL

npucnocobnenun ™Mna Asunon

nomMeweHus
preventeér axunaxa

http://korabli.ucoz.ru/f
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PaoHbl akcnnyataunu Mopckux BypoBbIX yCTaHOBOK
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MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET




N\~

= Mopckas crauuoHapHas nnardopma (MCH) -
MOpCKOEe HedTEerasonpoMbIC10BOE COOPY>XEHMUE,
COCTOSILLIEE M3 BEpPXHEro CTPOEHMS WU OMOPHOro
OCHOBaHMSA,  3aUKCMPOBAHHOE Ha  BCE  BpeMms
UCMOJIb30BaHMUA HA TPYHTE U ABNAOLWEEC OObEKTOM
06yCcTpoNCTBa MOPCKMX MECTOPOXAEHNN HEDTU U rasa.

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



N
= MCIl rpaBuTaumoHHas (Mopckas CTauMoHapHas
nnaTtgopMa rpaBMTaLMOHHOIO TUNA):

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



ICIN cBaiiHas (Mopckas CTaumoHapHas nnatdopma
CBaMHOro TMna)

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET



« MCI1 MmauTOBas:

MypMaHCKMI rocyAapCTBEHHbIN TEXHUYECKMIA YHUBEPCUTET



CpeaHum cpok

CpenHaa ueHa, MJIH.

TN NbY /MBI nonn. CLUA crpo;::::;ma,
Crnby 220 25
Ny 600 35
bypoBoe cyaHo 600 30
bapxxa 40 20
FPU 1000 36
FPSO 1400 36

Mopckasa cTaumoHapHas

nnatpopma (Jacket) 100 2
MACT 1500 30
TexHonornyeckue

nnathopmsbl (3aBUCKT OT 300-3000 10-36

DYHKLNIN 1 OKPY>KatoLLMX
YC/T0BWN)

MypMaHCKWIA roCyAapCTBEHHbIA TEXHUYECKUIA YHUBEPCUTET



Ovana3oH rnyéuH
MOpS, Ha KOTOPbIX
npeobnapnaert
3KCnayaTaums
AAHHOro TMna

MakcumManbHas
rnybuHa mops,
M

Tun 6ypoBOM YCTAHOBKM

YCTAaHOBKMU, M

PYHTOBbBI/N NCKYCCTBEHHbIN

no 10 32
OCTpOB
JlenoBbIN MCKYCCTBEHHbIV 10 10 120
OCTpOB
1,8-8
«bonoTHasa» bapxa 44% yCTaHOBOK- 8

rnybuHa mMopsa 4-6 M

MypMaHCKWIA roCyAapCTBEHHbIA TEXHUYECKUIA YHUBEPCUTET



Avana3oH rnyébuH

MOpPS, Ha KOTOPbIX
npeobnapaer MakcuMmanbHas
3KCnayaTaums rnybuHa mops, M
AAHHOro TMna
YCTaHOBKU, M

Tun 6ypoBOM YCTAHOBKM

Morpy>xHast nnaBy4yas 6ypoBas

21-26 30
YCTaHOBKa
CaMonoabeMHas nnasy4as MenkosogHble 9-60 152
6ypoBasi yCTaHOBKa ["nybokoBoaHble 60-120
Monynorpy>xHasi 6ypoBas Cebiwe 198 3810
NnnaBy4yas YCTaHOBKa
bypoBoe cyaHo Cebiwe 200 6000

MypMaHCKWIA roCyAapCTBEHHbIA TEXHUYECKUIA YHUBEPCUTET



Criacubo 3a sHYIMGHAVIE!



